Rat brain hexokinase: amino acid sequence at the substrate hexose binding site is homologous to that of yeast hexokinase.
A reactive Glc analog, N-(bromoacetyl)-D-glucosamine (GlcNBrAc), has recently been used (D. M. Schirch and J. E. Wilson (1987) Arch. Biochem. Biophys. 254, 385-396) to label the Glc binding site of rat brain Type I hexokinase. This site has been located in a 40-kDa domain at the C-terminus of the enzyme previously shown to be the location of the substrate ATP binding site (M. Nemat-Gorgani and J. E. Wilson (1986) Arch. Biochem. Biophys. 251, 97-103). In the present study, peptide mapping of hexokinase modified by radiolabeled GlcNBrAc yields three labeled peptides (Peptides I-III). Peptides I and III, as well as catalytic activity, are protected by inclusion of Glc or GlcNAc during reaction with GlcNBrAc. These two peptides show considerable homology to contiguous regions in the sequences of yeast hexokinase isozymes A and B. Peptide III is homologous to a sequence which, based on the X-ray crystallographic work by Steitz and co-workers, is located near the Glc binding site of yeast hexokinase; Peptide I is homologous to an immediately adjacent (toward the C-terminus) region of yeast hexokinase. An essential serine residue implicated in the binding of Glc to the yeast enzyme is also conserved in Peptide III from rat brain hexokinase. These results provide strong support for the view that the "catalytic domain" at the C-terminus of the mammalian Type I hexokinase shares a common ancestry with yeast hexokinase. Peptide II appears to be nonspecifically labeled by GlcNBrAc since labeling is insensitive to the presence of protective ligands such as Glc or GlcNAc; the sequence of Peptide II shows no detectable homology with the yeast isozymes.